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Thesis Summary 
Nearly every dynamic function of a living being depends on proteins. Consistent with their diverse 
functions, they vary extensively in structure. In this study, biological and biochemical function of 
planarian dUTPase and starfish sperm PKAS1 signaling function were investigated and discussed. 
The DUT gene encodes deoxyuridine triphosphatase (dUTPase), which is involved in nucleotide 
metabolism. Since the DUT gene is involved in DNA replication by maintaining the appropriate 
dNTPs pool, it was expected to have important functions in regeneration. On the other hand, prior 
to the fertilization, the elongation of acrosomal process requires PKAS1 protein which is the 
substrate of PKA. 
In Chapter 1, the history and overview of planarian regeneration and background information of the 
present study are introduced.  
In Chapter 2, the biological importance of planarian dUTPase in regeneration and genome stability 
is described. Dr-dut RNAi silencing in the planarian was lethal due to genomic DNA strand breaks. 
The dUTPase blocker, 5-fluorouracil (5-FU), also resulted in planarian death and DNA damage, and 
synergistically caused higher genotoxicity in Dr-dut RNAi planarian.  
In Chapter 3, purification and biochemical properties of planarian dUTPase are presented. 
Molecular mass, kinetic behavior, cation requirement, and substrate specificity of planarian 
dUTPase indicate that the planarian enzyme not only has certain structural and molecular features 
that are unique to these organisms but also differs in its hydrolytic capacity from all the enzymes 
characterized to date for accomplishing the same function. 
In Chapter 4, the role of PKA signaling during the acrosome reaction in starfish is described. The 
major PKA substrate referred to as PKAS1 was identified from starfish sperm, as a novel protein 
containing six PKA phosphorylation motifs. This protein likely plays a key role in AP actin 
polymerization during the acrosome reaction.  
In Chapter 5, the overall summary of the thesis is presented. In addition, future research projects 
stemming from this research are also discussed. 
 
 
 
 
